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research trend of ethosomes
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research trends of preparation and optimization method of ethosomes

progress in application of penetration promotion technology in ethosomes

research trend of dosage forms based on ethosomes
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accelerated 1 h

peptide drugs long-acting microspheres

for injection accelerated 24 h

in vitro evaluation
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Improved Synthesis of Dacomitinib------------- LIUCC, ZHOU X X, MIN Q,HOU Y Y,CHEN QY
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avoid using toxic and harmful
agents, POCl3 and SOCI,

Itis directly used in the next reaction
without separation and purification.
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NaOH H4CO N EDCI, HOBt N
96.0% yield Et;N, DCM |
] 90.4% yield dacomitinib
simple work without using noble metal 68.6% total yield

catalyst; safe operation; enviroment-friendly
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Process Optimization for Synthesis of (R)-(=)-3-Quinuclidingl: -« -« ovvoevriiiiiiin..
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[ Compound 6 was synthesized from 7 by telescoping process. ] high substrate concentration: 200 g/L
ﬂ high conversion rate: >99%
COOC,Hs

COOH COOC,Hs ﬂ
ﬁj EtOH ﬁj CICH,COOC,H, ﬁj 1. t-BUOK [’\640 QNR [ﬂ\\//OH
SO | - — N
N 2.aq HCI

+HCI
HCI N -HCI Na,CO3 \ WY -
N CH,CO0C,H; (R)-( - )-3-quinuclidinol

7 6 H H
overall yield: 65.3%

Make the reaction and work-up process chemical purity: 99.92%
more convenient and efficient. ee value > 99.99%
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Biosynthesis of Chiral Intermediate for Duloxetine--CHEN Y H, YAN D Y, YANG X J, ZHONG G S
DOI: 10.16522/j.cnki.cjph.2021.11.011
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gluconic acid <—I glucose H

isopropanol —————® acetone

( The total yield of 1 was 85% and the ee vaule was 99%. J
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Preparation of Exenatide Long-acting Sustained-release MiCroSpheres: - -« «-«««-xoevvevreeiennnn.
............................................................. WANG |\/|, ZHANG Y T, GAO Z Y, WU |:, JINT*
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nitrogen pressurization

151 r/min shaft shear force

Shirasu porous glass (SPG) membrane

microspheres (MS)
continuous phase
(2% PVA+5% NaCl)

. . high-speed membrane emulsion
exenatide solution homogenization sedimentation method
Iyo%f::lelée’\;g get exenatide MS
w/o emulsion
PLGA. DEX and cooling system (0 C)

Mg (OH)2 solution
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Application of GastroPlus Simulation in Bioequivalence Study of Sorafenib Tosylate Tablets:------

............................................................. SUN Y D, WANG X L, ZENG J, CAO X, XU H L
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The figure shows drug concentration-time curve of sorafenib tosylate tablets predicted by

GastroPlus software, which is basically consistent with the measured values.
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Determination of Edathamil Disodium in Tobramycin Sulfate Injection by HPLC:-«--evvvvevennnn.
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HPLC Chromatogram of Tobramycin Sulfate Injection
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Determination of N-Nitrosodimethylamine in Metformin Hydrochloride Sustained-release Tablets
by LC-MS/MS and Preliminary Study on Its Causes:------ ZHANG Y P,BAOM J, JIAY J, XIAX J*
DOI: 10.16522/j.cnki.cjph.2021.11.016
concentration of detected NDMA/ng-ml * \N/N\O
stress conditions metformin hydrochloride | pharmaceutical excipients | sustained-release tablets
initial — — — NDMA
thermal degradation — — —
photolysis — 17 31
acid hydrolysis = = =
alkaline hydrolysis 1.0 0.5 1.2
oxidation 9.8 185 38.9 16 18 20 22 24 26 28
t/min
GC-MS/MS V53 52 [Z5 24 4, 255 s 42k vp 1) 12 Wﬂfﬁﬁﬂfi ......
............................................................ 7K %%, s, X 2= ;]:;]Q—/g—%%, TR FL £
Determination of Twelve Nitrosamines in Medical Packaging Elastomers by GC-MS/MS
......................................................... ZHANG J, ZHAI X Y, WU Y, LIN H J, ZHANG Y L*
DOI: 10.16522/j.cnki.cjph.2021.11.017
twelve N-nitrosamines GC-MS/MS detection method _— NMPHA o
in medical packaging > NVEA  nopa hotie
elastomers different extraction media: dichloromethane, u\,,NDEA N\ jpvﬁMOR
pH 2.5, pH 6.5 and pH 9.5 buffer and 15% v
IsopropanOI 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Eﬁ%@§T3H§/£%¢/&*ﬂﬂ%&*ﬁﬂ"]%*ﬁ&?ﬁ?ﬁw .................................
................................................ MR, & v, ALE, R, K M, KER”
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Improved Synthetic Process of Cannabidiol

JIAO Minru', HUANG Ziyi**, PENG Xinyan', LI Jianqi', ZHANG Qingwei"™
(1. Shanghai Institute of Pharmaceutical Industry, China State Institute of Pharmaceutical Industry, Shanghai 201203;
2. School of Pharmacy, Fudan University, Shanghai 201203)

ABSTRACT: In this report, the synthetic process of cannabidiol (1) was improved. Sodium 3-0x0-4-
(ethoxycarbonyl) -5-pentylcyclohex-1-en-1-olate (4) was prepared from non-3-en-2-one (2) and diethyl malonate (3)
by Michael addition reaction and aldol condensation reaction. Then, the compound 4 was brominated to give ethyl

2,4-dihydroxy-3,5-dibromo-6-pentylbenzoate (5) . Next, ethyl 2,4-dihydroxy-6-pentylbenzoate (6) was prepared by
catalytic hydrogenation of 5. Then, the electrophilic substitution reaction of compound 6 with (1S,4R) -1-methyl-4- (prop-
1-en-2-yl) cyclohex-2-en-1-0l (7) gave ethyl 2,4-dihydroxy-3-[ (1R,6R) -3-methyl-6- (1-methylethenyl) -2-cyclohexen-
1-yl]-6-pentylbenzoate (8). Crude 1 was obtained by decarboxylation of compound 8 in ethylene glycol/KOH under

reflux conditions. The final product was obtained by purification with column chromatograply and recrystallization in 8%
ethanol. This improved process was easy to operate with an overall yield of 26.7% and purity of 99.5%, which was

suitable for industrial production.

Key Words: cannabidiol; synthesis; optimization
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WHE AE (tuberous sclerosis complex, TSC) #H<H)
W RAE. BET 1 EZN TR EGEE, |
SN N AN RS S MY 5 U = NN i
(tetrahydrocannabinol, THC) 524 —%, P& ML
PR, PREUSAEE LA — e . SR
G T BTl g g e . AR 1L, A
A 1 TN A 5t

CA SCHk L 3- B4 -2- R (2) Afeiayk
SR TR 2 (3) 4 Michael pk. 2444+
B 3- AR -4- ( QAR ) -5- K -1- RO -1- B
B (4), 4B 2,4- —FHE -3,5- L -6- K
HAHR N (5), 5 HAeMiba Ak 2,4- =5
JE -6- [KERHR 418 (6), 65 (1S,4R)-1- FHJL -
4-(1- HE )R EE) -2- 3O -1- 1% (7) &R
R A K 2,4- —$2HE -3-[ (1R,6R) -3- FIJE -6- (1-
R 20 ) -2- IR -1- 3 ]-6- R K HR 418
(8), 8iE&MBRMHIE1(E L) . AT SH
SCHRIFREAT LR A ) O S0k 77 125 4% 8 I
KN 6 IR R BIANTE A, AR R R 2 HAELL
aith,, kXM Zn (OTf) , N SR, HIEN
M, 60 CIvi 3 h B AL b 584y, RMghf
Ja/KE MR IRIE A 2 pH 4 ~ 6, 2 LR OFRZE
WG A HUAE B4 115 8, UKZ 75.3% . @iil&
L INF, 4% SCHR A P RD S AU B VA TR A 7R
IR S 24 ~ 48 h Ja KL 8 A REF &, Hifk
Ja KM & ZRERME S BVEORTE R, AR T
BN 2 h BPAT, A% 66.5% . ik Ja 1) 1 2 #

VEJT{, 7= fh 4l 99.5% , AR N 26.7% (SCik s
22.4% ).,

S
- -4-(Z&EHE) -5- K& -1- Tk -1-

B2 (4)

120 CiA) 3 ( LilgERAREEARIHCARAR], &
#99%, 75.73 g, 0.47 mol) FiEhn 20% 2 BE4HTA
7% (160 ml, 0.47 mol), WEEIN# A 45 °C, N
2( BB EARHARAFR, &5 96%, 704249,
0.50 mol), JHEEFHE A 70 'CM. 3 he W BIRA D
20 Clafiitt 2 he k38, FHa ATk ZEE (250 ml)
3, uES A lE Ak 4(107.56 g, 82.3% ), mp>
250 C ( CHk ' ¢ I 82%, mp 244 ~ 251 C ).,
LRMS-ESI(m/z): 275.39[M - H] ~ ; "H NMR (600 MHz,
DMSO-dg) 8: 4.37(s, 1H), 3.99 ~ 4.04 (m, 2H) ,
2.71(d, J=11.2 Hz, 1H), 2.05 ~ 2.13(m, 1H), 1.99 (dd,
J=15.7. 4.4 Hz, 1H), 1.66(dd, J=15.7. 12.1 Hz, 1H),
1.08 ~ 1.34(m, 11H), 0.84 (t, J=7.2 Hz, 3H) .

2,4- —$2H -35- —iR -6- REKEFEZEs (5)

% 4(60.12 g, 0.22 mol) F1Z % (71.38 g,
0.87 mol) ¥ fiET £ (300 ml) H, 55 CighniR
(86.40 g, 0.54 mol), i ERAREEAFER N 3 ho ¥
MARAEI R, BEE T Rn/K (500 ml), #ridl
VE, LU, JEUFRA MBS (200 ml) $T3%, HhIERSE
o [#44 5(71.04 g, 80.2% ), mp67.1 ~ 67.6 C (L
fik 0% 80% , mp 69 ~ 71 °C ) . LRMS-ESI(m/2):
480.54[M - H] ~ ; '"H NMR (600 MHz, CDClI,) &:

(0] (0]
(0] (e} (0] OH
o oA PN Br
)J\/\/\/\ 3 (0] AcONa, Br, (0) H,, 10% Pd/C
NaOEt ONa ACOH OH EtOH, H,0
2 4 Br
5

SN
/'\
HO

1

B ————
(CH,OH),
KOH

1 1A MRS
Fig.1 Synthetic Route of 1



. 1462 -

12.32(s, 1H), 6.48(s, 1H), 4.46 (q, J=7.2 Hz, 2H),
3.05 ~ 3.15(m, 2H), 1.53 ~ 1.60(m, 2H), 1.28 ~
1.46 (m, 7H), 0.93(t, J=7.1 Hz, 3H) .

24- Z52E -6- [REXFBCHS (6)

¥ 5(51.12 g, 0.12 mol) . HHER%N (67.07 g,
0.31 mol) . 10%4% (8.0 9) MMAZALZES, IOA
B (100 ml) F17K (150 ml) . HEgHEHINEE
0.5 MPa, 65 CHitft M 24 h, K MlAHI 2=
T, ZREEELEE, JEEHFR (150 ml) ok, JE
WG G I 5 W, A WA O DU R 3 R 4
(80 mI) J A AN AL ENIA WL (80 mIx2) k.
ZIKERIRAN TR U8, JEMBERYE, FIRY
MIEFEE (75 ml) Heh i, 1506k 6 (24.84 g,
80.7% ), mp 65.5 ~ 67.8 °C ( C#k " : X 71%,
mp 67 ~ 69 ‘C ) . LRMS-ESI(m/z): 250.85[M - H] ;
'H NMR (600 MHz, CDCl,)8: 11.79(s, 1H), 6.27 (d,
J=2.6 Hz, 1H), 6.22(d, J=2.6 Hz, 1H), 5.31(s, 1H),
4.40(q, J=7.1 Hz, 2H), 2.82 ~ 2.88(m, 2H), 1.52 ~
1.58(m, 2H), 1.41(t, J=7.1 Hz, 3H), 1.34(dq, J=7.1.
3.6 Hz, 4H), 0.90(t, J=7.1 Hz, 3H) .

2,4- —# % -3-[ (1R,6R) -3- HHE: -6- (1- HE
IR )-2- IR M -1- & 1-6- REFKFERZES (8)

# 6(5.01g, 19.87 mmol) #1 Zn(OTf),(2.89 g,
7.95 mmol) JEE, MIAHZ (150 mD), &SR T
T 60 CHidt 30 min, N7 7(6.059, 39.73 mmol)
IR (100 ml) VAW, TEedkSaidt = 3 he ¥
SNRA R, IAK (150 ml), 43, AL
AR RS, FIRYIFH 8 (0ml) B, A 5%
AEMEE (50 ml), IIAIEPHE (25 ml), =G
WL he 22, KIZLL30% MR AW (50 ml)
W pH 4 ~6, MAZLEEZEE (90 mD), 73K, H
HUAE AR IR AR RS R S AN (50 mIx2) e AIE
AEENIRT (50 mIX2) Wik & TR BRIREN T i g,
PEHRE AR, fRICEMIRY) 8(5.78 g, 75.3% ).
4fi ¥ 98.08 % [HPLC )2 — 4k 3% : &, 3% 42 Welch
Ultimate XB-C,g ¥ (4.6 mmx250 mm, 5 um) ; #&3h
A A NHFEEE, By 0.05% =M OMRAKER, B
BE¥ERL (0—20 min, A 20% ; 20—50 min, A 90% ;
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50—60 min, A 20% ) ; & sk & 220 nm; 4£3% 30 C;
ik 1 ml/min]. LRMS-ESI(m/z): 384.89[M - H] ~;
'H NMR (400 MHz, CDCL,) &: 12.10(s, 1H), 6.49 (s,
1H), 6.21(s, 1H), 5.55(s, 1H), 4.52(s, 1H), 4.33 ~
4.42(m, 3H), 4.09(d, J=8.0 Hz, 1H), 2.81 ~ 2.93(m,
1H), 2.70 ~ 2.80(m, 1H), 2.38(dd, J=15.1, 7.9 Hz,
1H), 2.22(dt, J=16.5, 8.3 Hz, 1H), 2.09(d, J=16.0 Hz,
1H),1.77~1.85(m, 5H), 1.71(s, 3H), 1.47 ~ 1.57 (m,
2H), 1.40(t, J=7.1 Hz, 3H), 1.28 ~ 1.36 (m, 4H) ,
0.89 (t, J=6.8 Hz, 3H) .

KEE_Ep (1)

¥ 8(5.01 g, 12.96 mmol) A 2 —f (150 ml)
R, N 20% S ARV (30 mD), AR
TEVRRN 2 he ¥ MRAHI 2 =E, A 20%
MIEIREE (B0 ml) % pH 4 ~ 6, FHIMALIRZL
fig (90 ml), 23, A HUARAK I LAV ANk R S B i
(50 mIx2) KMAIEAENE R (50 mIx2) Pk,
SIKBRBRAT 1 U8, JERREIRYE, FIRY)
ZAEETE [ A - A D CFRAHE (30 0 1) ]
difk, TSRy 8% 4B (40 ml) H,
0 CAEE 48 h, )k, TREFREEHAK
1(271g, 66.5% ), mp 61.9 ~62.6 'C ( ik ™
43 ~ 47 °C ). 4liff 99.5% [HPLC )a—4kik : &
42 Welch Ultimate XB-C,; 1 (4.6 mmx250 mm,
5 um) ; AR A N 35% ZHEKIEWR, B N 0.05%
SO CPRIKIEW, B (0—25 min, A10% ;
25—40 min, A 90 % ; 40—45 min, A10% ) ; #
Mk K 220 nm; 4£i& 30 °C; #Aik 1 ml/min].
(o] 2° - 124.164 °(c 1.0, Z B Z. 8 ) [ Scik ™ -
[ald® -121°(c 1.0, ZMR 25 )] . LRMS-ESI(m/2):
312.90[M - H] ~; 'H NMR (600 MHz, CD,0D) §:
6.09(s, 2H), 5.30(s, 1H), 4.47(d, J=2.3 Hz, 1H),
4.43(dd, J=2.4, 1.3 Hz, 1H), 3.90 ~ 3.97(m, 1H),
2.90 (td, J=10.4, 5.2 Hz, 1H), 2.32 ~ 2.44(m, 2H),
2.15 ~ 2.26(m, 1H), 2.00(d, J=18.0 Hz, 1H), 1.72 ~
1.77(m, 2H), 1.68 (s, 3H), 1.64 (s, 3H), 1.55(dt,
J=15.0. 7.6 Hz, 2H), 1.25 ~ 1.37(m, 4H), 0.89 (t,
J=7.1 Hz, 3H) ; ®*C NMR (150 MHz, CD,0D) §:
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157.30, 150.28, 142.66, 134.26, 127.29, 115.93, 110.51,
108.31, 46.36, 37.44, 36.59, 32.64, 32.00, 31.68, 30.70,

23.65(d, J=19.6 Hz), 19.50, 14.41, -
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